This paper describes methods for processing an instant baby food made from rice and almonds. Commercial production of ready-to-serve baby foods in Iran is limited, and imported baby foods are expensive. Since home preparation is time-consuming and often neglected, a ready-to-serve local product is desirable. The resultant product was acceptable and caused no digestive disturbance when fed to children for three months.
Introduction
Cereals are usually the first solid food added to infants' diets. Besides being a very good source of energy, they also provide protein, minerals, and vitamins [1, 2] . Foods given to Iranian infants are mainly prepared at home from rice and vegetables. Since preparation is time-consuming and tedious, it is often neglected. Families have recently become more interested in commercial ready-to-serve baby foods made from cereals. These are available in many parts of the world, but the domestic production in Iran is very limited, and so childrens' needs are being partially met with very expensive imported products.
Various methods have been suggested to improve the nutritional characteristics of weaning foods [3, 4] . To increase digestibility, starches in cereals and legumes can be modified by heat or germination [5, 6] . It has been reported that various starches are fully digested by infants and children when fed as cooked flours [7] .
Our study was aimed at formulating and processing an instant baby food made from rice and almonds, similar to a traditional home-made baby food generally called almond gruel. Similar products have been prepared and marketed by foreign companies, but details of the technology have not been made available. It is hoped that the details provided by this study will meet a practical need.
Materials and methods
Rice and dry almonds were obtained from a local market. Three varieties of rice that are generally available in Iran (Amol 2, Comfiruzi, and Lenjani) were tested in order to choose the one most suitable for processing.
Prior to processing, the rice and almonds were cleaned by flotation or hand-sorting. The rice was washed and soaked for 12 hours at room temperature (approximately 22° C), after which it was dried in a forced-air draft oven at 55°-65° C for five to six hours. The almonds were soaked in hot water for 10 minutes and peeled manually, then dried under the same conditions as the rice.
Various procedures and conditions for preparing the final precooked product were tested, such as cooking the ingredients whole or milled, different milling methods, particle sizes (30 and 45 mesh), and cooking temperatures (96° C and 121° C) and times (15 to 45 minutes).
After the initial cooking, a sample of the mixture was blended thoroughly and its viscosity was determined with a Bostwick consistometer.
Twenty-five grams of the final product was mixed with 120 ml of water to test its reconstitution properties, solubility, water-holding capacity, and texture.
The moisture, protein, fat, ash, fibre, calcium, phosphorus, and iron content of the raw materials and of the final product were determined according to the methods of the Association of Official Analytical Chemists (AOAC) [8] .
A group of 10 children, four to six months old, were fed 25 g of the final product, mixed with either water or milk, daily for three months.
Results
Initially we tried cooking the whole grains of rice under pressure (1.06 kg/cm2), but this caused excessive "elation after cooling and was the main factor preventing a homogeneous gruel. Grinding the rice before cooking and changing the temperature led to great improvement. The best results were achieved by grinding the rice to 30mesh size and cooking it in water at 96° C for 15 minutes under normal atmospheric pressure, stirring constantly (manually at about 20 rpm) to prevent lumpiness.
The steps for the preparation of the product arrived at after testing various procedures and methods are diagrammed in figure 1 .
Milling the almonds alone proved quite difficult, so the rice and almonds were combined before milling. The peeled almonds were mixed with the rice in a ratio of 15:85 and passed through an attrition mill (Straub Co., Croydon, Pa., USA, Model 4E) two or three times to yield a flour of about 30 mesh. The flour was packed in thick polyethylene bags, sealed, and stored in a dark room at room temperature.
The flour mixture was subsequently cooked in water (in a ratio of 1:8) in a stainless steel steam jacketed kettle for 45 minutes. The cooked flour was passed through a paste mill and then immediately dried on a pilot-plantscale drum drier (Mathis Machine Corp., Model 14160) at 75°-80° C to a final moisture content of 2.5%-3%.
The results of the viscosity measurements of samples taken from the cooked mixture before drying are shown in table 1.
The dried cooked mixture was milled in an attrition mill to the particle size needed for the right bulk density. It was then blended with powdered sugar in a ratio of 70:30.
When a 25-g sample of the final product was mixed with 120 ml of water, it dissolved quickly and reconstituted well. Its texture was soft and non-glutinous. Up to two hours after reconstitution, the gruel did not show syneresis. Table 2 shows results of the analysis of the three varieties of rice tested. Reconstitution and solubility were taken as good practical criteria to choose the one most suitable for processing. After testing, Amol 2 was found to be the best. Table 3 shows the nutrient composition of the raw materials and the final product.
The almond gruel was accepted well by the children to whom it was given. Feeding it for three months caused no digestive disturbances, and no adverse effects were observed. 
Discussion
The advantage of Amol 2 over the other varieties of rice can be attributed to its lower protein and fat content.
The effect of fat was demonstrated when the addition of 2% fat to one of the formulas reduced its solubility and water-holding capacity to a considerable extent.
To produce an ideal and consistent product, one of the most important steps is to make a homogeneous slurry before drying. We were able to do this consistently with our procedures.
Because of its low allergenicity and high digestibility, rice is an excellent cereal base for a baby food [9] , and almonds provide additional protein and caloric density. This baby food can be safely recommended as an appropriate and acceptable supplement to children's diets.
